Berberine induces apoptosis in breast cancer cells (MCF-7) through mitochondrial-dependent pathway.
Bioactive compounds found in many plant species have been used in Chinese, Unani, and Indian ayurvedic medicine. Accumulative evidences in both in vitro and in vivo studies using berberine demonstrated anti-cancer and anti-inflammatory properties in different cancer cells. In the present study, a putative compound from commercial sample was purified by chromatographic techniques. The structure of the pure compound was confirmed by spectroscopic studies. The purified berberine was tested against breast cancer (MCF-7) and normal human breast epithelial (MCF-12F) cells for 24, 48 and 72 h at various concentrations. Using MTT assay, berberine exhibited a significant cytotoxic effect on the MCF-7 cells (P<0.01) without affecting the breast normal epithelial cell growth at 25 microM concentration. Based on these results, MCF-7 cells were treated with 25 microM berberine for 48 and 72 h for further studies to illustrate induction of apoptosis through cell cycle distribution and DNA fragmentation with agarose gel electrophoresis. Western blotting with treated cells revealed that berberine induces apoptosis in MCF-7 cells through a mitochondria-dependent pathway by increasing levels of cytoplasmic cytochrome c, caspase-9 activity and cleavage of PARP while decreasing levels of Bcl-2. Furthermore, immunoblotting results demonstrated that p53 and p27 were up-regulated suggesting that barberine seems to play a pro-apoptotic role in cancer cells. In conclusion, berberine inhibits the proliferation of MCF-7 breast cancer cells through a mitochondria and caspase dependent apoptotic pathway. It is possible that berberine may serve as a potential naturally occurring compound for breast cancer therapy.